Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.003 Å; Hatom completeness 99%; disorder in solvent or counterion; R factor = 0.039; wR factor = 0.113; data-to-parameter ratio = 20.7.
In the title compound, 3C 12 H 24 N + ÁC 5 H 7 N 2 O 7 P 2 3À ÁC 2 H 6 OÁ-H 2 O, the zoledronic acid molecule is singly protonated and stabilized by an intramolecular O-HÁ Á ÁO interaction. The three-dimensional crystal structure is stabilized by intermolecular O-HÁ Á ÁO, O-HÁ Á ÁN and N-HÁ Á ÁO interactions. The ethanol solvent molecule is disordered over two positions; the site-occupancy factor of the major component is 0.510 (4).
Related literature
For the structure of zoledronic acid, see: Sanders et al. (2003) ; Ruscica et al. (2010) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz; (ii) x; y þ 1; z; (iii) Àx þ 1; Ày þ 1; Àz þ 1; (iv) x; y; z þ 1.
Data collection: APEX2 (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and Mercury (Bruno et al., 2002) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 
Comment
The asymmetric unit of the title compound contains three protonated dicyclohexylammine cations which act as counter ions to the negatively charged (-3) zoledronic acid (ZA) molecule, a water molecule and one distorted ethanol molecule.
Each of the cyclohexyl rings adopt a typical chair conformation. The crystal packing is dominated by extensive hydrogen bonding which involves all O-atoms of the ZA anion, N-H···H atoms of the DCHA cations as well as O-atoms of the water molecule, Table 1 and Fig. 2 . Each DCHA molecule has a different set of N-H hydrogen bonding interactions: (i) the N1-H atoms of one DCHA forms two H-bonds with O atoms of two phosphonate groups belonging to a single ZA molecule, (ii) the N2-H atoms form H-bonds with the same phosphonate group but of two different ZA molecules, and (iii) the N3-H atoms of third DCHA forms two H-bonds with O atoms of two different phosphonate groups belonging to different ZA molecule. It is likely that the disordered hydorxy group of the ethanol molecules forms O-H···O hydrogen bonds but, the O-H atom was not located in the study. One phosphonate group of zoledronic acid has an O atom that is protonated (O5) with the remaining five O atoms unprotonated. The P-O bond distances are comparable with the structure of zoledronic acid reported earlier (Ruscica et al., 2010; Sanders et al., 2003) .
Experimental Dicyclohexylamine (0.26 ml, 2.484 M) was mixed with zoledronic acid (0.070 g, 0.26 mmol) in ethanol (1 ml) and water (0.5 ml). Colourless crystals were obtained after 15 days.
Refinement
With the exception of water-H, the O-, N-and C-bound H atoms were positioned geometrically (O-H = 0.84 Å, N-H = 0.92 Å and C-H = 0.98-1.00 Å) and refined using a riding model with U iso (H) = 1.2-1.5U eq (O,N,C). The water-bound H atoms were refined with O-H = 0.84±0.02 Å and with no restraint on U iso (H). The solvent ethanol molecule was disordered over two positions. From anisotropic refinement, the major component had a site occupancy factor = 0.510 (4). 
